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Assessments of Baroreflex Sensitivity through the closed-loop feedback
model between RR fluctuation and Arterial blood pressure fluctuation
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Abstracts In this study, the method is proposed, which enable us to noninvasively assess baroreflex sensitivity
through the closed-loop feedback model between RR fluctuarion and arterial blood pressure fluctuation. The
proposed indexes of baroreflex sensitivity, BRSu:9F BRSiur | are calculated by the modulus (or gain) of the transfer
function between fluctuations in blood pressure and RR interval in the LF band and HF band, where the coherence is more than
0.5. To evaluate the performance of the proposed method, it is applied to various cardiovascular variability signals obtained from
subjects under the submaximal exercise on bicycle ergometer. In result, it is concluded that the proposed method can

noninvasively assess the baroreflex sensitivity.

Keywords Baroreflex sensitivity, the closed-loop model, Transfer function analysis, RR fluctuation, arterial blood
pressure fluctuation
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Fig. 1 The closed-loop feedback model of RR
interval-SAP interactions
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Fig. 2 An example of the crossspectrum
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Fig. 3 The derivation of beat-to-beat series from ECG,

blood pressure, and respiration signals

RE) %278 (systolic blood pressure)¥} 23] & <} (diastolic

blood pressure)® & F Al~E1#¥(systogram ¢ SPG) o
o]0} A% 1@l (diastogram © DPU)E FASH slavzad
(respirogram)2 R¥ A% A5+ xeX ZF5e] A%

& Agouwn AL
sk wol Aol WEAEE 2567)2)

neg B@du, 7 AIuEd

rend)S AAF F, thAd AR2HEY 24 .
HEHoy AR~ ARNEHOoRRE MSCr 0504 =&

Qoi(gtol A AF Aol LFA e HFd D& 43 & RRG).
SP(), DP(:H A7lAadE Doz RE LERe et HF9E A4
g o1 & BRSe® BRSurE ARt

29 4% QUE BEad, A2EIY, tolojaEaY, U
Azagel gAY AR 2¥EY FHARUFE Hgake] 2ol
0.

21
f] 1}7]/\)11524_‘,} i /\A:sﬂg_
ANAEIINO AP AT =
% 9)zo], MSC: LFR9a HFd ol A A % @& e
F

7oA

Wi g, ol eleeld RRAAN +EN Al HEAE
g ool ma ol 2e 4E48e) ol AadE
omyy o £ vk LFIG fde 9 @8 dEhigl
o ol @shdyol RR7AS] MiEnt AU A8 uld

=)
9 3 e ol Garel Wi, ol Be WEe

Gulo] Fxwof gl L—’F%iﬂoﬂ ofsf A%

i
FAR D E( afferent path)& %l ¥ B
A1 8 Al Bl (cardiovascular center)ol ‘“EILP AlE A e g
4= g A(baroreceptor) 7t 7FA18 dohwali flefel dwi B
17 98 A Y s Baey mEAAAe Bl gl
9] o} Z, dgto] AHE A% A AubabAis
Alud ol ’3*41{-;%*% sy wsbo i A el WA L
A R AAe] s ARG Al wxEaASE
’u‘i*lﬂﬂ o @A Basky: wiNAAe e A
guh, et HE 9ol A 2] S Al ool 7A7hd @d uit

A
War Aok webd "gers
4 el 18y Macors

K000 - '3“'1
—_ "
00 -
ol 20
5 5
5 2
Z 4000 4 £
2 z
- 404/
2000 A :

— T T T " ~
O 01 02 03 04 03 06 001 02 03 0405 06
frequency [He| frequency [He)

—— coh
>>>>>>> phasc
200000 - 180
rcsp s
P koo
H
A

100000

power
coherence

04— T T T 1 T T T T r 180
0 01 02 03 04 05 06 0¢ 0L 02 03 04 03 06
frequency [Hz) frequency [Hr)

Fo) wa) chayd ARZ=HEG

R4 oY A"y wgal
x_g_f, oq 0101 z} 7J_\+

- - o
FASTYEE

Fig. 4 The auto- and cross-spectra obtained by applying

multichannel AR spectrum estimation algorithm to

various cardiovascular variability signals
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Fig. 5 Trend of RR interval, svstolic blood pressure. and

diastolic blood pressure at each stage of protocols
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Fig. 6 Trend of indexes for autonomic nervous system and baroreflex sensitivity
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